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Abstract 



PURPOSE:To provide a liquid crystal display device which is high in response speed, is wide in a visual 
field angle in any directions and does not always require disposition of a means for orienting liquid crystals 
by impressing electric field in two directions to the liquid crystal layer of a display pixel part within the plane 
parallel with substrate surface. 

CONSTITUTION:Two sheets of the substrates having ground surfaces are used and patterned electrodes 
(for one pixel component) 1 to 4 are respectively formed on the upper substrate and the lower substrate and 
the upper and lower electrodes are so formed that the electrodes form a 45 deg. angle with each other 
when viewed from above. Two sheets of the substrates are so arranged that the electrodes 1 , 2 and the 
electrodes 3, 4 face each other. The substrates are assembled via a spacer and the gap of both substrates 
is adjusted to constitute the liquid crystal cell. The liquid crystal cell substrates are held by two sheets of 
polarizing plates. These polarizing plates are so arranged and stuck that the axis of polarization of one 
thereof parallels with the inclined electrodes 3, 4 and that the axis of polarization of the other is 
perpendicular to the axis of polarization of the one thereof. A bright state and a dark state are formed by 
impressing the electric fields in at least two directions to the electrodes within the planes parallel with the 
substrates and controlling the orientation of the liquid crystal molecules of the display pixel parts. 
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[ft*i3 1 ] '>& < t i-TJtfSBJJfc-atroSffi, BE 
JftffiSESffiOJMMKtlikfi^L. HW2««**LT 

ffiSIC^fr-C. fro, '>£< fc*2*|B]|::*Jfo&«BH)m* 

a. 

[if *JI 2 ] < i: tSifiaJKfc^TSt&aic 

[ff*i!3] fraSmSA^ h 'J •v^Xttl-ffi>Ji!c£;h.7 

[If ^11 4 ] BUiE7 <7 t < ^Ift^-tfaiJS h7>vX5> 
(TFT) T?&5!S#E3lcffi«<DjfcJl£;M£B. 
[If ^5] '>&< £tH3StSPIcfcl,*-Ctt«El::¥fT 
T% fro. 2^(Silcaif^B]iD-C#-5.fca«fiK$5h.fca 

tifr<bfcy, fllE2^isi(&m#i^ia]<&&TS£j!><4 og 

~ 5 Og-trfc-SIfjRJg 1 ~4<Dlvf;h-rtMciHm<D;fc l Sl^ 

tssi^fr-e. fro. 3^-ifi]iztti?LA<En*Dr#-Scfc-5m 

IiJfE3 7Jfl©?*>(©1 73ft£gt£<h LTteCD2 
:5iaj<D&-f ftJtriU 0S~5 OJtt-4 OJg- 5 OJg 

[If#Jg7] mFfBS4R±lc»ai^B$lcjSS^^R(rS 
0)^(RllcE[6]S-a-^iEiSj#|gA<lgltP,^ri.>'5if^ 1 

~ 6 <z>^r*.fr icfstta>j£gs^£a. 
[i»*jS8] BtriES«<D-^<t<H5fe«t(7)rai=fiti^ 

IfifrfSIf &*tr t^-6SB*5l 1 ~ 7 <DLvr*lfrlcfEttG>>fc 

[if#>S9] MIEa«ro-^i=* : 7-"7-f;u4«A<igi+ 

toftTL^IMHS 1 ~8©l^;hfrlcSS«0>;$ B ISij*g 

So 

[0001] 

[*H±CDfl]ffl«-If] itlSIfft. iSa^h^ 

[0 0 0 2] 

*i*$aa*&af::f£. mi*. #injBS6 3-2 1 90 

7#4*«L wo 9 1/1 0 9 36ir^$^i^«fc-5'Ei:«SSSi 

yiEA£l±Ttt$£fcl*mE«fEpanB$<D&&(DIEA 
[0 0 0 3] 



[|gB^<g3iL*?t-r^H] fflfEtcfclvc. SE*8 

mi? 5is * - 1 \z j: y & < -r * c <t tfsimv &> 
*>„ Lfr l, m±Eflisa#mfrz>m±ma : £±#>$>zt\z 

cfcy. jaa^T-A^TcOBErSl^lRllcMS^TroBtPBlli, ± 

[0004] Ji^roj^gro/^u^iteJSfi. 20~40c 
p (2o°o -c*y» sa)ie[Ri^iS]icjSs^*<Mi)^ 

*^a<t LTI*. Jt*B*|BMt*-r*f*fci6lc|HJIl£fc 
otUfc. 

[0 0 0 5] *§£BJHDBm*. JSSB$M0!>Sl^A«^ 

sa*a«-rsciic&So 

[0 0 0 6] 

[fSS£fi¥3fc-f $fctf>a>#fg] itfJfESIi£fl?jfcT-5*S£ 

[0007] ( 1 ) < <k t-75A<&B,3&-*ta>g 

«. IHfi«Lhlcj|»j8£;fefeK«. S!ltE*ffiF B 1l~«^$^ 
fci«ll)itB5fE««a)nfiiJlc<i^«$*u. flME«S£ 

wan? # § <fc ? $ ttr i^^m^m^mmtz & &„ 

[0 0 0 8] ±fE<Dtfcy»St^fT^SP«9 
-C'>£< i:t 2^|Sja>mi?.$-En*DLrS^BimSB©; , a H | 

[0009] m^wma^t Lxit. nmzmizm 

[0 0 10] ±IET hy^XttCDT^^^^^t LT 
(TFT) &mi*ZZktfT'£Z>. 

zom-B. mzh'm&i&MvtcMztjftnmzit&ziinE. 
[001 1 ] Mict-f-, jass^a^fffiB&^-r-sfcA 

[0012] s^ic^fr^artT-sSBiirEniin^tL-si-D 
a>^73(a]<DJcC-rftjsii, a> h(fii±o)fcifi4 / o 

~5 0S, »*L<l*4 5JSlClg^f -5<Z)A<«»:L^ $ 

-5 3 0<Dtl#(D^|njro-5^. 1 73fSl^*iglZLT. ■ffeO 
2^|S]<Z>£-rftSA<4 0~5 0fi<!:-5 o 4 0S, 

[0013] ^Bjr-iijSaoiEifii^BllfKDBiiin 
I^J:or«iJffll-rS(©-C % ^e5'■rL : tiElRJMI*!^>Si:LJ5:L^ 
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[0 0 14] iaffl^^ffiiE-r-5fc*)-^£DS«i: 
A-TSCtlZcfcy. &SJ1 a>'J*— va v (KtjUti 

■C**. WS«>Efil*l$l*&r*iTES]-r4ttfr 
[0 0 1 5] Ml-, iBlRlBiSfflL^*^ E|p173IrJJ*1^ 

or^A^Ei*]****-?*. ea^isjice 
iRir«*BBifi«a>fli*«taji»^ i= j: y * c*«M*«ttt 

[0016] -h 1 ?—-? 4 frZ&i&ttx-to^—fo 

[0 0 17] 

[flsJM S4ES(=¥fT«sn-eS^]13liff()!>jKAJII=M 

LT < i t 2 7JfS]lcmS£Epj!jll'f & c <t |= J: o T . 

HKOk Bras£$?ftA#?a>Effltttt£«Mir*"*:: 
fcA#Bf:ea>Efiittaic*r**-c 

[0018] tts^atoatAftactts-cii. aj^wwiD 
*jt«>* w <t icj: y & sink z*itz mA&*tfi* e 

|Slffil-«):y5E(DE|pI73[Sjl=flS*-Ca)^rar4, 5$S0>Ste 
[0 0 19] *fc. t hU^^«0>T^TW^SI»l*» 

«/h*««©iii««:EiRitt»tRrii8i=-r*(D-e, «i=» 

[0 0 2 0] gffi(cWr£SrtT*ili!lgB(Dj$glilc*tL 
rEP*D*^.-5 2O0)a#(D73rSl<D*-r^JS$. 4 0J6~ 
50Jg, »^L<l*4 5Jgfr-5-^(c«J:ya>h7X 

91*P*^€>1 0(Dtt#73|SllC^L, i&<D 2 OODSJW (6] 

£40fi~5 0JSt-5 OJS 4 O S, M£L<f*4 

5jK&-4 5JKI=tt£U BXtta>fft'h&1Rl*AT?ttA 
<DE(p]7j[Rl^SiK$1*-5c;ilcJ:y v «»a$ffi*U 

[002 1] ^MJ^XttCDT^-f^fS^f-irL 

ti=*yB»«ffi*««-t*cfcA«-e**. 

[0 0 2 2] 

[0023] mmm i] ssswsLfcJisi. i 



(=, ±*««c(iEl (a) . T*ttl=f*Bl (b) -C« 

fc. ±T(DmSl*±/)^aTSLMC4 5S<DSS 

[0024] *sejt«i=jsi^Ti*, m«*m<t lti*t 

t<fcl\, 11*11 , 2*S«fctf«JI3, 4 ©BAKU* 6. 5m 
[0 0 2 5] ±fB2#a>S*5l*«fSl , 2ttS3, 4 

*tta>4r* yy&7 m mlzmm LTSfcA-fe^SflME L 
fc 0 C*Lf=, BWJl*teAeJ&«4. 3 (20°C) . JB 
tfr^M^14A ni<0. 0 7 2 (5 8 9nm, 2 0°C) . 
&S»j#25cp (2 0°C) ©*7^-;/£;$S (f7V 
Si) *I£ALT*tJtLfc. 
[0 0 2 6] *©**r(4K>-f 

EPflOL, ?«2S 0 VldSSLT^iPL. K>-f >'£;fi 
Lfc. 

[0027] ±EaA-b;us«c£24ka>«jK«c-cft^. 

-73<Z)fi5tefflA<l21 1 (b) a)te*4Lfcftffi3, 4t?ff 
l=E«LKf*C+fc. 

[00 2 8] H1 (b) IC^-rttS3IC.1 vromE^EP 
AOL. ffifil4li0 VlCig^-r*,, £fc* Ell (a) izijk 
t«ai, 2I-I40. 5 VCD«E£EPterr-5 0 Cftlcj; 

y. frii*a>Maff-cr4B2' (a) (Bm&aizaet & 5 

[002 9] 4G)«Eli1 Vt 0 Vj§ 

ftLfc^^m^l 1-^JiVa «IU 3 V^V a ^ 1 0 

<&ii*a)B3Pffl5-ei*ii2 (b) o^mic^-r^aic, 

aS^SIifflSlcJryElSl^lBlJb^b-r-S., 

y * A»T- 5 <*>E|2]7J|S|# 2 tt<D<l3t«i<D<i7tll!ia)4ifa 

aA^sicfeora^tr-St©^, -fte7J(Dti3t«^Ji 

[0 0 3 0] HMfttt^&nttttLfe^ »UEK1bl3Jtf 
Lr»fiX<b*^9 0%|C/,fS^ra^T r m«3 
©lE^Va' ((SL, 0 V<Va ' <3 Vt-T-5) s 
SS4ffllE$0 VlCfSSL, fg1, 2(D1E^V 
a , /2ICLrB^«^C,(lg«S||c-r^^ mfgg<b 

(c^L,r®a^bJ!)t9o%ic7S^^p B isT f t-r*. 
[0031] E3»c, mgi, 2ia(D«isi5tjtfcM-r-5 
tc^iiiST r m«3, 4raroa^Jti-*f-r-5j£ : s ; 

MT f £ijvr„ 
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[0 0 3 2] T rltM&fe&O. 7 V//< m^LL"? 5 O 
msJUT. T f rilvTfKD*** 5 0 m s JMTTfco 
fco Va = 1 0 VT?COBtttSI<tB3«9§<Cig^:=l> 

h^X M*8 OTfc^fco 

[0033] citttfti i3Eii (b) -e«-rj:3a« 

MLfeo ±*«lcttHl (a) ir^t-Tcta^/N 0 

*-><D«a*»rtLfc«, #U-f 5 KSEIrI«*B 

5tf>y*fiIf*StM=WC, fro. ±*ttlc»rt*tL 

fc«ami=«E*<ai*n**Lfc^4 i: *B#<z>*iRif::*f l 
[0034] mmmi tmrnzLxfe^-tjisZttmL. 

<fc 5EB Ltettltfco CfUz £ y y -V U <7 P- 

[0 0 3 5] BtttlfiA^HJlttlSg (3^rl*IStt!B**i>>HStt 
S) (c*<tf *B*a>tt»**Wbl::» L90 %*f fttf&tb 

■T^B^ra : JSgilgT r (JSgiljgT f ) £ % tfll, 
2m<Z)«*5iJS<!:a)H«*ia4lC*-r o Trl*«S&£ 
0. 8 V/jimtLt-es 0msJSlTfC3B:SA<, T f f£B 

&&m^&&mtmztAjifmthz>*i?. «n ooms 

[0036] CUSfctfiJ 2 ] jucD*jjEaftffift i 

£H«fZU SSillCA e*<-4. 8 (20°C) . A n 
0.044 (589nm ( 2 0°C) . r?fr57cp (2 
0°C) 0)*7f'>^aaZL 1-2 806 O^S) 

[003 7] T r, T fteHSStfj 1 t*»i«j:< % 50 
msJaT0>J6**<Rrtl"efcofco Lfrt. Va = 10V 
"CO)ili«»tBB«8lt(Z)=3> h7X hl*1 0 O-Cfeo 

[0038] mmm 33 *jB4rju<D*«r±TcDB 

afriSmSPT*±frt)MT4 OgCDftS^/cC-r^aiCES 

[0 0 3 9] T r % T f <kiH*£#J1 5 
OmsJaTt^JCSfroIfig-Cr&ofco Va = 10VT?Ol6 

[0040] CMKM 4 ) &M l t)\,<Dffif8.'Q±T<Dm 

ttfll fcraaicLxesaBtn^fc. 
[004 1] Tr. T f t iHJSffil 1 £^HI4& < * 5 
Oms J^T(DJCgfrnIffiT?&ofco Va = 10VT;<Dffg 

[0042] CHJE^IJ 5] BBS (a) , *(b) IZS-T 
cfc S®£8FgLtcJ5£ 1 - 1 mmO)f 7Xlfi6 

±l:KU-f>187, y-HS8, 
h 'J <7 XttlCEB U S-USilz T F T 1 O $l&mLtzo 

[0 0 4 3] 0 5 (b) iZ-^'t^oiZ. TFTIOIt 



«7, v-xma9*«siBS*iTfcy* **t£><oaaii 

T^U^rXv'Ju^l 2 a. aiX-tO)*— S^ft^- 
[0044] □ : E>fffi1 11*05 (a) {Z^ 
h*«8ta)X«»l4H5 (b) leg*-*- J: 5 
CiflUMM 5*^LT£f*«lcEB**iTl*4. Ml^ 

n*0?ttBa«£fta? ««biri 4*««»*^tl^ 

So V-XtfiQia^OSffil 1 i<DBSJ|R6. 5/i 
nru Ba«4 j*m£: Lf; c 

[0 0 4 5] SipiatElztt. 3feSfi0!l10)|3l (b) IZtt: 
t«fc5S:/^->-CV-Xlfl9i: 4 5 JgcD£j££&:-r 
«f£»J*Lfc. <cfc\ ±EtRI«lcBa[HI»6. 5 /i 

m. Ba48 4 v mt Ltzo 
[0046] XK-+^£B^-e±T*tt** v-3*n » 

4.3 (2 0°C) . An frO. 072 (589nm, 20 
°C) % r7fr25cp (2 0°C) <D*W 

[0 0 4 7] □ ; E>tg1 1 J^7>KL/^;Hcg^ 
KL/-f>lS7, ^r— hBa8<DBE^3> HP— ;UL 
TV— XBa9fZ0~1 OV(DBE£EPi)0U fcfftSfi 
<Z>2O0)Bai-f*V a ' , Vb' (1IU O^Vb' < 
Va' ^4.5V) <3>BE£HMinLfco -tcoe*. &IU 

[0 0 4 8] iS^iSST rit % V-XlS9fc3t>l 
ai 1 Mlci . 0 v/iu.mJa±a>BE*EPiPLfciid* 
l:5 0msiaT-Cfeofc o V— Xffia9 drzi^l/ffiai 
1 IHa>m!l£H#>* »tt»**«1-*|»<DT ft,50m 

[0049] CHJ£#J 6] 06 (b) cfc-5(C. 
^®£SFSLfcl5£ 1 . 1 mm(D#7Xlffi±|:lfi 
1, 2, 9a, 9b£»ri£Lfc 0 Zilb*7h'J^Xtt 

keb-t*. 

[0 0 5 0] fta9 a (SV-XtSt L"C Kl/^f >Sa 
7 a. y-h«a8i:<tt(CTFT 1 0 a 

n«i=Ba9 biiv— xBat lt kk>i«7 b. 

y-HB8ti:t,lcTFTl 0b»««. tfll 

f4Ku^>Bats*L<cL^*5st#wrcEB-r*. a 
a2tKi>-r>aa. v-xBat»L3Sc^ck5irit 
i*MicEB-rSo Bai ttffig b<D**bm<D&t>z>ft 

&e\*7 smt Lfco (1L. 0(47 5filClg££;h/f 4 

5-90 jscDSSffl-csaiss-r 4 z t t<x* # s e 

[005 1] «ai &B82 ^a>nHAtfBa9a&B 

a9 bir<7)rapii43 o^mit-fSo ^rastsicttajait 

^M^fiEffl-ar-r. 06 (a) iZ7Jk't^5izmtftm^ 
■ltLBM$Kid1*fc. 1l%a». -&a){i5tf6frl 6 
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[0 0 5 2] M«t Ltl*f V80A etf 4. 3 (2 
0°C) . AntfO. 072 (589nm, 2 0°C) , r? 
*><25cp (2 0°C) ^7f'^M^fflL^o {§ 

14#M<7>&i§|Z L I - 2 8 O 6 (>;U2§?) A e : - 
4.8 (20 °C). An:0.044 (5 89nm, 20 
°C) , r? : 5 7cp (2 0°C) (D*7f ^ ^7 $B £ ffl (,x 

[0 0 5 3] Sfsil (zlEEV a, ®a 2 ICflJE V b 
MfC, Kb-f>li7 a| 7 b, ¥- h*«8CD«E* 
IHSLT. StI9a ( 9blcBE (Va+Vb) /2j 
EPiD-f6 0 (SU 0^Vb<Va^20Vtt5c d*l 

[0 0 5 4] KU-f>«ffi7a. ^r— f««8 0) 

»E£BBLT«a9 aicEpan*;K£«E£ (Va+V 
b) /2-Va(DIBH-CS<b.*-tt-5o £fc. HtttKU 
-<>lS7b, h«ffi8 0>«E£HBLT»ffi9 b 
lcEpan$*lS«ESVb^ (Va+Vb) /'2CD$5H"C 

[0 0 5 5] JSS&jgT r s T f fi. V a = 1 8 V. V 
b = 0 VG>mt tlC5 Oms JsTFtfcofco *fc* 
ZJ> h^X Mi 1 0 0T'Jdo/: c 

[0056] mmm 7] as (a) % (b) (Dct? 
Ku-f y-nat»«L, hi (b) 

««. ffi^3t>tg<tU; 0 v-xtliiilfi±©K 

u-r>aa, y-naixcTFTajwi, -kd 

[0 0 5 7] S5*«0)a^>«a*y^>KU^Uz(R 

kp— ;ultv— xaaico- 1 0 va>$Bffl-cg]*DmE 

■SflBLfc. *(D$S£. Xffitt5<DJ|d<J:y4i3feaa* 
[005 8] 8)17 (a), (bJIC^f 

^^*«a^^->-c±TS«(c^^i 

a*»«Lfc. 2«t(0®ptffiCD-^<D(ipt$S/)<El7 

(a) ICsR-ra^OffcTOlCTfT^ftScfcolC. * 
tz\ *<D«**liA<Sttl=«i:*J:5iEBLtef*lt 

[0059] H7(D«ai (C«EVa."«a2(C«ffV 
b, iaslctEVa' . «a4IC«EVb' 01 U 
O^Vb, Vb' ^Va. Va' ^10V) tfllftJU 



[0060] c§tJ6#j 9] Kifefti6ic«it«nixaa> 

JMti<D*BI=*Ky-f 5 KEfflB£B*K tt/ifcU 1 6 

*<7>ffel*IIJS0iJ 6 fc mmz L fc. 

[0061] ^©aa-b;ui?ttaii»A**aj«itt»ic 

I-Jt^r^^ilL^ Va = 20V. Vb=0V(DB$T 
r, T f li^l- 5 0ms JUT"C fc o tz 0 &tz. g*=l> 

[0 0 6 2] CHJStfiJ 1 0] Hffii5lJ9<D58!S-b;Ucj3 
'J^-f-va >£<0. 1 2 a/ mCDSffiMffi^^ 
CD^tt/)<^e>^fR][c^L, -4 5JtO)*|Siic«i:4 
«k5(c*St«3t«0)IHlc»ALfc. HM#J9<ti±t2L 

[0063] CHJE0IJ i 1 ] mmm s <D : &&-tMzt$ 

U-f >«a<7)i»tt"C3EgK<bLfc«E*5 VWiDLfc. -t 
a>«*, KU-f >«WcffliP-r*«EA«Stl6«5a)ii^ 

fwW:-<T^2/3<t^y. Kmns.&i&att&zbffii* 

tZo 

[oo6 4] mmm i 23 B8ic«-r*5ic. 

Jl.1mm(D*7XlS±l:tai, 2, 3, 4, 9 
a, 9b, 9c, 9d£«yiKLT»JStEftU WI9 
attV-XWtLtKl/-f>ta7a, y-n«8 

a (t^CTFT 1 0 a £»fiW* 0 
[0 0 6 5] I^«(zaa9 b, 7b, 8aM9c, 7 
a, 8b»::(49d, 7b, 8 b te, TFTlOb, 1 
0 c, 1 OdJMtSo 

[0066]|81, 3f* K^>tffiiSiL4l^ 

5(3£tt*MicEM-rs 0 ma 2, 4tK^>m v 

— X«at**L4L^J:5r=it(*M(=E«-r*. tai 

0(i7 5jg<tLfco flu. ftmein ssiciss-rst 
a>t?i*£<. 4 5-9 ojsco^fflw-esaigs-r^ci: 

[0 0 6 7] lSltl«2, lS3tl«4, fffig 
a<bma9b, «a9ctaa9d<!:(DF B 1PS(i3 0/im 

<0»*©«k3lz*aE*»»t«5»*»t«itfc." * 

[0068] bs-c, ±aBBo>*ai, ma9b(zm 

Eva, ma9 alcaEVb^En*D-rStBt« 

ffi^^Lfcc fiL, 0^Vb<Va^20Vtfcy, V 
a9a, 9bl=«EtW4or*BlCttKU>f>«a7 
a, 7b, y-H«8 B ©lE«»t4. m 
a9 alcgiAD-f <5SE£V b- (Va+Vb) /20)|g 
B-eWb4-fr. «I9 b(Z***«E*Va~ (Va + 
Vb) /2(Dffiffl-C^t3F-&^<t. =&Kl@CDB^tt!g^S 
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[0 0 6 9] B8(DT«H*<D»li3(::«jlVa. 
4(Z©EV b ^EPiPL, ti9c, 9 dClSE (Va + 
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